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5. S This report has been established as if (some of) the amendments tod not been made, since they have 

been considered to go beyond the disclosure as filed (Rule 70.2(c)). 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

see separate sheet 

6. Additional observations, if necessary: 

III. Non^tabllshment of opinion with regard to novelty, inventive step and industrial applicability 

1 . The questtons whether the claimed invention appears to be novel, to involve an inventive step (to be non- 
obvious), or to be industrially applicable have not been examined in respect of: 

□ the entire international application. 

□ claims Nos. 
because: 

B the said international application, or the said claims Nos. 88-1 62 relate to the following subject matter which 
does not require an international preliminary examination (specify): 

see separate sheet 

□ the description, claims or drawings (indicate particular elements below) or said claims Nos. are so unclear 
that no meaningful opinion could be formed (specify): 

□ the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
could be formed. 

□ no international search report has been established for the said claims Nos. 

2. A meaningful international preliminary examination cannot be carried out due to the failure of the nucleotide and/ 
or amino acid sequence listing to comply with the standard provided for in Annex C of the Administrative 
Instructions: 

□ the written fonm has not been furnished or does not comply with the Standard. 

□ the computer readable form has not been furnished or does not comply with the Standard. 

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 

No: Claims 1-166,177 

Inventive step (IS) Yes: Claims 

No: Claims M66,177 

Industrial applicability (lA) Yes: Claims 1-87,163-166,177 

No: Claims 88-162 
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2. Citations and explanattons 
see separate sheet 
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I. Basis 

1.1 The amendments filed with the letter dated 1 7.1 2.2004 introduce subject-matter 
which extends beyond the content of the application as filed, contrary to Article 
34{2)(b) PCT. The amendments concerned are the following: 
In claim 1 was introduced the expression "wherein the hydrophobic moiety.. .with 
better (I) membrane pemneability and/or (b) interaction...patch of the GSK-3'. It 
should be noted that page 26 last paragraph and page 27 first paragraph rather state 
"high inhibitory activity of the conjugates... derived from both, the replacement . „ and 
the incorporation of the hydrophobic mpiety/moieties, which provides for a better 
membrane permeability ...as well as for a better interaction...". 
At pages 7. 14. 15 and 23 of the description and claims 10. 41. 58. 83. 113. 123, 137 
144 and 158 the term X3 has been replaced by Y3. The Applicant should know that 
the priority document does not serve as basis for amendments. 
Claims 5. 36. 53. 78. 108. 132. 153 the expression "at least one" has been 
substituted by "at least five". Nowhere in the description could be found a basis for 
said amendment. The same objection applies to the new claims 167-176 . 
Claim 178 has no basis on the application as originally filed. 

III. Non-establishment of Opinion. 

Iil.1 Independent claims 88, 1 18 and 142 relate to subject-matter considered by this 
Authority to be covered by the provisions of Rule 67.1 (iv) PCT. Consequently, no 
opinion will be formulated with respect to the industrial applicability of the subject- 
matter of these claims and related dependent claims (Article 34(4)(a)(l) PCT). 
The patentability can also be dependent upon the fonmulation of the claims. The 
EPO, for example, does not recognize as industrially applicable the subject- 
matter of claims to the use of a compound in medical treatment, but may allow, 
however, claims to a known compound for first use in medical treatment and the 
use of such a compound for the manufacture of a medicament for a new 
medical treatment. 

The refonnulation of independent claims 88, 1 18 and 142 and new dependent claims 
175 and 176 do not fall within any of these fom^ulations. 

V. Reasoned statement. 

This international preliminary examination report is drafted as if the a mendments 
havent been done except for claim 177 (see item I above). 
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V.1 Reference is nnade to the following documents: 

D1 : WO 01/49709 A (ELDAR FINKLEMAN HAGIT ;UNIV RAMOT (IL); MCINNIS 

PATRICIA A (US)) 12 July 2001 (2001-07-12) 
D2; WO 02/24941 A (UNIV DUNDEE ;BIONDI RIGARDO (GB); FRAME 

SHEELAGH (GB)) 28 March 2002 (2002-03-28) 
03: OELRIGHS P B ET AL: ^UNIQUE TOXIC PEPTIDES ISOLATED FROM 

SAWFLY LARVAE IN THREE CONTINENTS' TOXICON, ELMSFORD. NY. US. 

vol, 37, no. 3. 1999. pages 537-544, XP000994829 ISSN: 0041-0101 
D4: ELDAR-FINKELMAN H ET AL: The insulin mimetic action of glycogen 

synthase kinase-3 inhibitors' DIABETOLOGIA, vol. 45, no. Supplement 2, 

August 2002 (2002-08), page A 70 XP009031 166 38th Annual Meeting of the 

European Association for the Study of Diabetes (EASD):Budapest, Hungary; 

September 01-05, 2002 ISSN: 0012-186X 
D5: PLOTKIN BATYA ET AL: 'Insulin mimetic action of synthetic phosphorylated 

peptide inhibitors of glycogen synthase kinase-3.' JOURNAL OF 

PHARMACOLOGY AND EXPERIMENTAL THERAPEUTICS, vol. 305. no. 3. 

June 2003 (2003-06). pages 974-980, XP009031218 ISSN: 0022-3565 

D1 and D2 disclose compounds with the sequence motif ZXXXS(p) which inhibit 
GSK3. 

D2 discloses compounds with the sequence motif ZXXXS(p) which inhibit GSK3. 

D3 discloses a peptide comprising the sequence ZXXXS(p). 

D4 suggests the inhibition of GSK3 by a novel class of peptides. In view of D5, which 
is a post publication of the present abstract it appears that peptides with SEQ ID 
Not 6 were known at the present priority date of 12.12.02. 

V.2 Novelty, inventive step an d industrial applicability (Art! 33 PCT). 

2.1 The present invention concerns conjugates for inhibiting Glycogen Synthase Kinase 3 
(GSK3) comprising a) the a sequence comprising the motif ZX1X2X3S(p) where Z is 
any amino acid except serine or threonine (preferably alanine) and b) an hydrophobic 
moiety (can be a peptide sequence of minimum 1 amino acid (!) or a fatty acid) 
attached to the C- or N-tenninus of the peptide. 
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2.3 In view of the prior art documents D1 -D4 the subject matter in claims 1 -1 66 and 1 77 
is neither novel nor inventive. 

It should be noted that it is obvious that hydrophobic amino acid sequences attached 
to a functional domain can provide molecules with increased membrane permeability. 

2.4 The subject matter in claims 88-162 is not industrial applicable (Art. 33(4) PCT). 

V.3 In view of the disclosure in the examples it appears that the peptide defined by SEQ 
ID No 16 bound to myristic acid would be inventive if document D4 is proved to be 
inrelevant. 



Form PCT/SeparatB SheeV409 (Sheet 3) (EPO-April 1997) 



Aocoidiiig to still litxther features in the described prefetred enobodinieats,^ b^^ 
any »rmnt% acid residue excqi>t a glutamic add residue, Z is an alanine residue, and/orn is 
an integerfiom I to IS, preferably fiom I to 10. 

In a pieferred embodiinent of the present invention, the o(mjugate has die amino 
add sequence set foidi in SEQ ID NO: 1 6. 

According to another aq>ect of the present invention there is provided a mediod of 
inhibiting an activity of GSK-3, which oovapnses contacting cells expressing GSK-3 widi 
an effective amount of the conju^te described hereinabove. - 

The activity can be a pho^hoiylation activity and/or an autc^ho^hoiylation 
activity. Contacting the cells can be efCected in WOv or jnWw. 

Accoiding to further features in p^cfmcd embodiments of the invention described 
bdow, the method further comprises contacting the cdls widi at least one an additional 
active ingredieot that is capable of altering an activity of GSKr3. 

The additional active ingredient can be insulin or any active ingredient that is 
capable of inhibiting an activity of GSK-3, such as, but not limited to, lithium, valproic 
acid and a Lithium ion. 

Altemativdy, die additional active ingredient ean be an active ingredient that is 
capable of downr^ulatii^ an expxession of GSK-3, such as a polynucleotide, and more 
preferably a small interfering polynucleotide molecule directed to cause intracelhilar 
GSK-3 mRNA degradation. 

The gww>t> interfering polynucleotide molecule can be sdected fiom the gnmp 
consisting of an RNAi molecule, an anti-sense molecule, a lybo^me molecule and a 
DNAzyme ooolecule. 

According to yet another aspect of the present invention there is pxovided a 
method of potentiating insulin signaling, wfaicfa comprises contacting insulin responsive 
cells, in vitro or in vfvo, with an effective amount of die conjugate of die present 
invention, described hereinabove. 

According to further features in prefened embodiments of the invention described 
bdow, the meUkod furdier comprises contacting the cdls contacting the cells widi insulin. 

Accoiding to still another aspect of the present invention there is provided a 
method of treating a biological condition associated widi GSK-3 activity, which 
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I. Basis of the report 

1. With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as 'originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70, 16 and 70. 1 7)}. 

Description, Pages 



1 ^ as origipalty filed 
Claims, Numbers 

1.166 as originally filed 

177 received on 20.12.2004 with letter of 17.12.2004 
Drawings, Sheets 

1 /dSfd as originally filed 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examinatiian (under 
Rule 55.2 andbr 55.3). 

3. With regard to any nucleotide and/br amino acid sequence disclosed in the intemational application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

0 contained in the intemational application in written form. 

^ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure 
in the intemational application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description. pages: 

□ the claims. Nos.: 

□ the drawings, sheets: 
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Befoit fyptftining at least one onbodimcot of the invention in detail, it is to be 
understood diat the invention is not lixmted in its application to tiic details set foifli in tbe 
following description or exeniplified by tfic Examples. The invention is capable of other 
embodiments or of being practiced or earned out in various ways. Also, it is to be 
understood that the phraseology and terminology employed herein is for the puipose of 
description and should not be leganled as limiting. 

Hie present invention is based on the concept that relatively short peptides, 
derived from the recognition motif of GSK-3; may serve as enzyme inhilMtors. This - - 
concept, in turn, is based on the findings that GSK-3 has a unique recognition motif and 
Oierefoie short peptides which are designed with reference to this motif are highly 
specific GSK-3 inhibitors, as is widely taught in WO 01/49709 and in U.S. Patent 
Application No. 20020 147146A1, which are incorporated by reference as if fully set forth 
herein. 

The unique recognition motif of GSK.3, set forth in SEQ ID N0:19, is 
SXiXiXsSCp), where S is serine or threonine, each of Xi, Xi and X3 is any amino acid, 
and S(p) is phoqphorylated serine or phosphoiylatcd threonine. Based on tins 
recognition motif, a set of peptides, vMth differ one from another in various parameters 
(eg., length, pho^horylation, sequence, etc.) have been designed, synthesized and were 
tested for their activity as dtfier substrates or inhibitors of GSK-3 (see, for example. 
Table 3 and the accompanying description in tbe Examples section that follows). 

Based on these experiments, anumber of features, which would reader a peptide 
an efficient GSK-3 inhibitor, have been determined. For example, it was found tiiat the 
phosphoiylatcd serine or threonine residue in the motif necessary for binding- Without 
this residue, the peptide will neiflier be a substrate nor an infaibitiv. It was further 
determined (hat a serine (or tfueonine) residue upstream of the phosphoiylatBd serine (or 
tfirtonine) residue separated by three additional residues renders the peptide a GSK-3 
substrate, whereas replacement of tiiis serine or threonine residue by any other amino 
acid, preferably alanine, converts the substrate to a GSK-3 inhibitor. The nature of the 
three amino adds (denoted as X|3^ in the sequence above) was also found to affect the 
inhibition activity of the peptide, as is detailed herdnafier in die £xan^>les section. In 
j one particular, in was found that the presence of glutamic add as the regdu^whi 
detected in many GSK-3 



IS 
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substrates, reduces the inhibition activity of the peptide and therefore it is preferable to 
I have any amino add other dian ghrtanric acid at the JC,.|»ation...tt 
the number of the additional residues, outside the recognition motif, affect the inhibition 
potency of the peptide, such that, for example, a total number of between 7 and 50, 
preferably, between 7 and 20. more preferably between 10 and 13 amino acid residues, is 
preferable. 

Hence, as is finther described and cxenq)lified in the Examples section that 
foUows, it was found that polypeptides having the Muino acid sequence: 

fYn-Yil2XAX3S(p)fWrWml 

wherein m equals 1 or 2; n is an integer from 1 to 50; S(p) is a phos^hwylated serine 
residue or a phosphorylated threonine residue; Z is any amino add residue excepting 
serine residue or threonine residue; and Xi, Xu Xy, Yi-Yn and WrWm are each 
independently any amino add residue, are highly effident and spedSc mhibitois of 
GSK-3. 

It was iurdier found that prefened polypeptides are those having an alanine 
residue at the Z podtion, having any amino add residue excepting glutamic add as Xj, 
and/or having between 7 and 20 amino acid residues, preferably between 10 and 13 
amino add residues and more preferably between 10 and ll aminD add residues, such, 
that n equals 1-lS, preferably 1-10. 

The efficacy and spcdfidty of these polypeptide inhibitor have been succcssftiUy 
demonstrated so far in wiviTro tests. However, while aiming at evaluating the efficacy of 
these inhibi tore in w vrvo tests, it was hypolhesized by the present inventor that attaching 
to the polypeptides described above a hydrc^hobic moiety would enhance thdr 
membrane permeability. While reducing this hypothesis to practice, it was surprisingly 
found, in both in vitro and in vivo tests, diat a conjugate of the polypeptide inhibitor 
described above and a fatty add. as a hydrophobic moiety, attached at the N-terminus of 
the polypeptide, exerts hi^ inhibition of GSK-3 activity than a correq>onding 
polypeptide devoid of a hydrophobic moiety. 
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the present invcntioo can have a stabilizing group at one or both tcnnini. Typical 
stabilizing groups inchidc amido, acetyl, benzyl, phenyl, tosyi, alkoxycaibonyl, alkyi 
carbonyl. bcnzyloxycarbonyl and the like end group modifications. Additional 
modifications include using a "L" amino acid in place of a "0" amino add at the tcnnini, 
cyclization of the peptide inhibitor, and amide rather than amino or carboxy tcnnini to > 
inhibit exopeptidase activity. 

The peptides of the present invention may or may not be g|ycos)4ated. The 
peptides are not glytawylatcd. for example, when produced direcUy by peptide synthesis 
techniques or are produced in a prokaryotic cell transformed with a recombinant 
polynucleotide. Eukaryotically-produccd peptide molecules are typically glycosylate 

Non-limiting examples of peptides in accordance witti the present invention 
include those that maintain the sequence of a known GSK-3 substrate except for tfie 
substitution of the serine or threonine that is at the fourth position upstream of the 
phosphoiylatcd serine or threonine (denoted as Z in the amino add sequence described 
above). Preferably, 2 is alanine. When the known substrate from which die inhibitor is 
derived is the CREB protdn, the minimum size of the peptide is 10 residues, with the 
additional three residues all being upstream of the Z. Similarly, when Ae substrate fiom 
which tfie peptide is derived is heat shodc factor-1 (HSF-1, the mimmum mmiber of 
residues in the peptide must be greater than seven. In addition, preferred peptides 
I accoiding to the present invention exchide ghitamic add at die^jfjjgj^timL. , 

Preferred polypeptides according to die present invention are diose having an 
amino add sequence as set fordi in SEQ ID NO: 5, SEQ ID NaS or SEQ ID N0:9. 

As used herein die lArase "hydrophobic moiety^ refers to any substance or a 
residue diereof diat is characterized by hydrophobicity. As is well accepted in die art, die 
term "residue** describes a major portion of a substance, which is covalently linked to 
anodier substance, herein the polypeptide described hereinabove. 

Hence, a hydrophobic moiety according to the present invention is preferably a 
residue of a hydrophobic substance, and is covalenUy attached to die polypeptide 
described hcrdiiabovc. However, it would be appreciated diat die hydrophobic moiedes 
of die present invention can be attached to die polypeptide via any odier 
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1 . A conjugate comprising: 

(a) a polypeptide having the amino acid sequeoce : 

[Yn' •YilZX,XiX3S(p)IWt -Wml 

wherein, 

m equals 1 or 2; 

n is an integer fiom 1 to 50; 

S(p) is a phosphoryiated serine residue or a phosphorated direonine residue; 
Z is any i*m\ne% acid residue excepting serine residue or threonine residue; and 
X]» X2, X3, YrYn aind Wi-Wm are each independently any amino acid residue; 

and 

(b) at least one hydrc^hobic moiety being attadied to said polypq;>tide» 

the conjugate being cq)able of inhibiting an activity of glycogen synthase kinase- 
3 (GSK-3), wherein the hydrophobic moiety provides the conjugate with better (i) 
membrane penneability and/or (b) interacticm with the hydnq;>hobic patch of the GSK-3. 

2. The ccmjugate of claim 1 » wherein said at least one hydrophobic moiety is 
attached to an N-terminus and/or a C-t^xninus of said polypqitide. 

3. The conjugate of claim 1 , wherein said at least one hydrophobic moiety is 
attached to an N-terminus of said polypeptide. 

4. The conjugate of claim 1, wherein said at least one hydrophobic moiety 
comprises a hydrophobic pq;>tide sequence. 

5. The conjugate of claim 4> wherein said hydrophobic pq)tide sequence 
comprises at least five amino acid residues selected from the group consisting of an 
alanine residue, a cysteine residue, a glycine residue, an isoleucine residue, a leucine 
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residue, a valine residue, a pben>dalaniiie residue, a tyrosine residue, a methionine 
residue, a proline residue and a tryptophan residue. 

6. The conjugate of claim 1, wherein said at least one hydrophobic moiety 
conq>rises a &tty acid. 

7. The conjugate of claim 6, iX^erein said &tty add is attached to at least one 
amino acid residue. 

8. The conjugate of claim 6, wherein said fatty acid is selected from the 
group consisting of myristic acid, lauric acid, palmitic acid, stearic acid, oleic acid, 
linoleic acid and linolenic acid. 

9. The conjugate of claim 8, wherein said taXiy acid is myristic add. 

10. The conjugate of claim 1, wherein Y3 is any amino acid residue exc^t a 
glutamic acid residue. 

1 1 . The conjugate of claim 1 , wherein Z is an alanine residue. 

1 2. The conjugate of claim 1 , wherein n is an integer from 1 to 15. 

13. Theconjugate of claim 12,Miiereinn is an integer from 1 to 10. 

1 4. The conjugate of claim 1 , having the amino acid sequence set forth in SEQ 
ID NO: 16. 

15. A pharmaceutical composition coQq>iising, as an active ingredient, the 
conjugate of claim 1, and a pharmaceutically acceptable caiiier. 
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16. The phannac^tical composition of claim 15» packaged in a packaging 
material and identified in print, on or in said packaging material, for use in the treatment 
of a biological condition associated with GSK-3 activity. 

17. The phannaceutical conQK>sition of claim 16, \^aein said biological 
condition is selected fixxm die gro^p consisting of obesity, non-insulin dq>endent diabetes 
mellitus, an insulin-dependent condition, an affective disonler, a neurodegenerative 
disease or disorder and a psychotic disease or disorder. 

18. The pharmaceutical composition of claim 17, wherein said affective 
disorder is selected fiom the groiq> consisting of a unq>olar disorder and -a bipolar 
disorder. 

19. The pharmac^tical composition of claim 18, %^erein said unipolar 
disorder is dq>ression. 

20. The phannaceutical composition of claim 18, wherein said bipolar 
disorder is manic depression. 

21. The pharmaceutical composition of claim 17, wherein said 
neurodegenerative disorder results from an event selected hom the group consisting of 
cer^ral isdiemia, stroke, traumatic brain injury and bacterial infection. 

22. The pharmaceutical composition of claim 17, wherein said 
neurodegenerative disorder is a chronic n^irodegenerative disorder. 

23. The pharmaceutical composition of claim 22, wherein said chronic 
neurodegenerative disorder results fiom a disease sdected fit>m the group consisting of 
Alzheimer's disease, Huntington's disease, Parkinson's disease, AIDS associated 
dementia, amyotrophic lateral sclerosis (AML) and mult^le sclerosis. 



4 

24. The phannaceutical composition of claim IS, further coiiq>nsiiig at least 
one additional active ingredient diat is capable of altering an activity of GSK-3. 

25. The phannac^tical composition of claim 24, \^erein said additional 
active ingredient is insulin. 

26. The pharmaceutical composition of claim 24, wherein said additional 
active ingredient is capable of inhibiting an activity of GSK-3. 

27. The pharmaceutical composition of claim 26, wiierein said additional 
active ingredient is selected from the group consisting of a GSK-3 inhibitor, lithium, 
valproic acid and a Udiium ioa 

28. The pharmac^tical composition of claim 24» wherein said additional 
active ingredient is capable of downregulating an expression of GSK-3. 

29. The phannaceutical composition of claim 28, wherein said additional 
active ingredient is a polynucleotide. 



30. The pharmaceutical composition of claim 29, \)^erein said polynucleotide 
is a small interfering polynucleotide molecule directed to cause intracellular GSK-3 
mRNA degradation. 

31. The pharmaceutical composition of claim 30, v^ierein said small 
interfering polynucleotide molecule is selected from the groiq> consisting of an RNAi 
molecule, an anti-sense molecule, a rybozyme molecule and a DNAzyme molecule. 
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108. Hie use of claim 107, Mdierein said hydrophobic p^tide sequence 
conq>rises at least five amino acid residues selected finom die groiq> consisting of an 
alanine residue, a cysteine residue, a glycine residue, an isoleucine residue, a laidne 
residue, a valine residue, a phenylalanine residue, a tyrosine residue^ a methionine 
residue, a proline residue and a tryptophan residue. 

109. The use of claim 88, wherein said at least one hydrophobic moiety 
comprises a fatty acid. 

110. The use of claim 109, wherein said fatty acid is attached to at least <me 
amino acid residue. 

111. The use of claim 109, wherein said fatty acid is selected firom the groi^ 
consisting of myristic acid, lauric acid, palmitic acid, stearic acid, oleic acid, linoleic acid 
and linolenic acid. 

112. The use of claim 111, wherein said fatty acid is myristic acid. 

113. The use of claim 88, wherein ¥3 is any amino acid residue except a 
glutamic acid residue. 

1 14. The use of claim 88, wherein Z is an alanine residue. 

115. The use ofclaim 88, v^ereinn is an integer fiom 1 to 15. 

116. The use of claim 115, wherein n is an integer firom 1 to 10. 

117. The use of claim 88, wherein said conjugate has the amino acid sequence 
set forth in SEQ ID NO: 16. 
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1 18. Use of at least one compoiind that is cq)able of specifically inhibiting an 
activity of GSK-3 for &e treatment of an affective, disorder. 

119. Hie use of claim 118, indieiein said affective disorder is selected from the 
group consisting of a unq>olar disordo' and bipolar disorder. 

120. Theuseofclaim 119, wherein said un^lar disorder is dqxression. 

121. The use of claim 1 1 9, wherein said bipolar disorder is manic depression. 

122. The use of claim 1 18, wherein said compound is a polypeptide having the 
amino acid sequence: 

[yn-YilZX,X2X3S(p)IW,-WinJ 

wherein^ 

m equals 1 or 2; 

n is an integer from 1 to 50; 

S(p) is a phosphoryiated serine residue or a phospborylated threonine residue; 
Z is any amino acid.residue excepting serine residue or threonine residue and 
X|, X2> X3, Y|-Yn and WpWm are each indqiendently any amino acid residue. 

123. The use of claim 122, \^erein Y3 is any amino acid residue excq>t a 
glutamic acid residue. 

1 24. The use of claim 1 22, wherein Z is an alanine residue. 

125. The use of claim 122, vt^erein n is an integer from 1 to 15. 

126. Theuseofclaim 125, wherein n is an integer from 1 to 10. 
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127. The use of claim 122, wheran said polypeptide has an amino acid 
sequence selected from the groi^ consisting of the amino acid sequences set forth in S£Q 
ID N0:5, SEQ ID NO:6, SEQ ID NaS. SEQ ID N0:9 and SEQ ID NO: 12. 

128. The use of claim 122, \(^efein said polypeptide further conqmses at least 
one hydrophobic moiety being attached thereto. 

129. The use of claim 128, wherein said at least one hydrophobic moiety is 
attached to an N-tominus and/or a C-teiminus of said polypq>tide. 

130. The use of claim 128, wherein said at least one hydrophobic moiety is 
attached to an N-terminus of said polypeptide. 

131. The use of claim 128, wherein said at least one hydrophobic moiety 
comprises a hydrophobic peptide sequence. 

132. The use of claim 131, wherein said hydrophobic pq)tide sequence 
comprises at least five consecutive amino acid residues selected fiom the group 
consisting of an alanine residue, a cysteine residue, a glycine residue an isoleucine 
residue, a leucine residue, a valine residue, a phenylalanine residue, a tyrosine residue, a 
methionine residue, a proline residue and a tr^^tophan residue. 

133. The use of claim 128, wherein said at least one hydrophobic moiety 
comprises a fatty acid. 

134. The use of claim 133, wherein said fatty acid is attached to at least one 
amino acid residue. 

135. The use of claim 133, wherein said fatty acid is selected imm the group 
consisting of myristic acid, lauric acid, pahnitic acid, stearic acid, oleic acid, linoleic acid 
and linoienic acid. 
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136. The use of claim 1 35, whexein said &tty acid is myiistic acid. 

137. The use of claim 128» wherein Y3 is any amino acid residue except a 
glutamic acid residue. 

138. The use of claim 1 28/ wdierein Z is an alanine residue. 

139. Theuseof claim 128, wherein n is an integer firom 1 to 15. 

140. The use of claim 139, wherein n is an integer from 1 to 10. 

141. The use of claim 128, wherein said ccmipound has the amino acid 
sequence set fordi in S£Q ID NO:16. 

142. A use of at least one compound that is capable of specifically inhibitLng an 
activity of GSK-3 for up-regulating a ^atenin level in a hippocampus of a subject 

143. The use of claim 142, v^erein said coix^>ound is a polypq>tide having the 
amino acid sequjcnce: 

|Yn- YilZXjX2X3S(p)[Wr Wm) 

wherein, 

m equals 1 or 2; 

n is an integer from 1 to 50; 

S(p) is a phosphorylated serine residue or a phosphox^ated threcmine residue; 
Z is any amino acid residue excepting serine residue or threonine residue; and 
Xj. X2, X3, Y|-Yn and WpWm are each independently any amino acid residue. 
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1 65. The process of claim 1 63, wherein said providing of said polypeptide is by 
recombinantly producing said polypqitide. 

166. The process of claim 163» v^erein said conjugate has the amino add 
sequence set foith in SEQ ID N0:16. 

167. The conjugate of claim 4, >*1ierein said hydrophobic peptide sequence 
comprises at least five consecutive amino acid residues selected from die group 
consisting of an alanine residue, a cysteine residue, a glycine residue, an isoleucine 
residue, a leucine residue, a valine residue, a phenylalanine residue, a tyrosine residue, a 
methionine residue^ a proline residue and a tryptophan residue, 

168. The conjugate of claim 4, herein said hydrophobic peptide sequence 
comprises at least five consecutive amino acid residues selected from the group 
consisting of an alanine residue, a glycine residue, a leucine residue, a valine residue, and 
a proline residue. 

169. The pharmaceutical composition of claim 35, wherein said hydrophobic 
peptide sequence con]q>rises at least five consecutive amino add residues selected &om 
the ffoup consisting of an alanine residue, a cysteine residue, a glycine residue^ an 
isoleudne residue, a leucine reddue, a valine residue, a phenjddanine residue, a tyrodne 
residue, a methionine residue, a proline reddue and a tryptophan residue. 

1 70. The pharmaceutical composition of claim 35, wherein said hydrophobic 
pq)tide sequence con^)rises at least five consecutive amino acid residues selected firom 
the group consisting of an alanine reddue, a glycine residue, a leucine residue, a valine 
residue, and a proline reddue. 

171. The method of claim 52, wherein sdd hydrophobic pq>tide sequence 
comprises at least five consecutive amino acid residues selected from the group 
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consisting of an alanine residue, a cysteine residue, a glycine residue, an isolewcine 
residue, a leucine residue, a valine residue, a phenylalanine residue, a tyrosine residue, a 
methionine residue, a proline residue and a tryptophan residue. 

172. The mcfliod of chim 52, \*dicrein said hydrophobic peptide sequence 
oonq)Tises at least five consecutive amino acid residues selected from the groiq> 
consisting of an alanine residue, a glycine residue, a leucine residue, a valine residue, and 
a proline residue. 

173. The method of claim 77, v^crein said hydrophobic pq>tide sequence 
comprises at least five consecutive amino acid residues selected from tfie group 
consisting of an alanine residue, a cysteine residue, a glycine residue, an isoleucine 
residue, a leucine residue, a valine residue, a phenylalanine residue, a tyrosme residue, a 
methionine residue, a proline residue and a tryptophan residue. 

174. The method of claiin 77, wherein said hydrophobic peptide sequence 
comprises at least five consecutive amino acid residues selected from the group 
consisting of an alanine residue, a glycine residue, a laicine residue, a valine residue, and 
a proline residue. 

175. The use of daim 107, wherein said hydrophobic peptide sequence 
conq>rises at least five consecutive amino acid residues selected from the group 
consisting of an alanine residue, a cysteine residue, a glycine residue, an isoleucine 
residue, a leucine residue, a valine residue, a phenylalanine residue, a tyrosine residue, a 
methionine residue, a proline residue and a tryptophan residue. 

176. The use of claim 107, wherein said hydrophobic peptide sequence 
comprises at least five consecutive amino acid residues selected from the groi^ 
consisting of an alanine residue, a glycine residue, a leucine residue, a valine residue and 
a proline residue. 
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1 77. Use of the conjugate of claim 1 for the preparation of a medicament for 
the treatment of a biologicai condition associated with GSK-3 activity. 



1 78. Use of at least one conqxHmd that is enable of specifically inhibiting an 
activity' of GSK-3 for the preparation of a medicament for the treatment of an affective 
disorder. 



